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1.0 REFERENCES 


1.1 BAC Document D2-9801 "Electro-Interference Test Plan for Operational 
WS-133A Equipment.” 


1.2 BAC. Document D2-11802 "Electro-Interference Test Requirements for 
Power Supply Set, DC, LF (Figure "A" 1284)." 


1.3 Specification STL-GM 07-59-2617A “Electro-Interference Control 


revisco L- 4-63 . BOEINSME — / {= T2-2785- 
US 4288 2000 (WAS BAC 41310) SEC. *) PAGE 6 R 


. 
— 7 ~ he aed eT ee 


ak ee ee we ee te ee ee 


tte ee ee ee ee 
= . 


2.0 ADMINISTRATION DATA 
2.1 PURPOSE 


Tho purpose of the test is to provide, by actual test and recording of data, 
information on electro-interference generation and electro-interference 
susceptibility of the Test Sample, during several modes of Test Sample 
operation, as outlined in reference 1.2. 


<.¢ DESCRIPTION 


Power Supply Set: Number 1, serial number .. 0001, DC, LF, Figure "A" 1284 
consisting of one cabinet rack, BAC 25-22552, contains the following items: 


Nomenclature Drawing Number Quantity 
PS 28 V de, 364 25~22622 2. 
PS 28 V de, 2A 25-22621 1 

PS 28 V de, 12A 2522620 1 

IC Panel 25-24907-2 1 

AC Panel 25-24907-1 1 
Connector Panel 25 -22522-3 1 


with de relays) 


The Test Sample is part of an auxiliary ground power system which provides 
necessary launch power for the Minuteman missile in case of primary ground 
power system failure. The Test Sample requires 120/208 + 2% volts, 400 
cycle, 3 phase input power. Voltage regulation is provided for a rated 
steady-state output of 28+ 0.1 Vide. It also requires 51 + 6°F. input 


cooling eir. 
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3.0 SUMMARY 


The Test Sample was tested as Class III equipment as defined in reference 

1.3. Broadband, interference tests, both radiated and conducted, were | 

performed. Susceptibility tests, as set forth in reference 1.2, were alse 
performed. 


Radiated, broadband, transient interference, generated by manually operating 
rclavg and circuit breakers, excceded the limits of reference 1.3 above 0.1 

vouseveles. Radiated, broadband, steady-state interference exceeded the 
limits between 0.5 to 1.2 megacycles in some modes. 


Broadband conducted, transient interference, measured on ac and de power 

leads, excecded the limits of reference 1.3 above 30 kilocycles on some 

lines. Conducted, broadband, steady-state interference measured on the ac 

and de power leads exceeded the limits above 15 kilocycles on some lines. 


Susceptibility tests indicated that the voltage of the Test Sample did 
not deviate from its normal steady-state output. 
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4.0 TEST CONDITIONS 


The electro-interference tests were conducted in Laboratory Numbcr 1, Screen 
Room "B" of the 2.01 Building. All ambient interfcrence levels, for both the 
room and line, were below the internal noise level of the measuring instru- 
nents. 


Tne Test Semple was placed on a 12 square feet in area copper ground plane 
end was grounded by its external ground terminal. As specified by refer- 
(2c 1.2, cooling air was piped into the Test Sammle through shielded inlet 
ducts end the Test Sample's input voltage was mintained at, 120/208 + 2% 

volts. The input power leads and the load cables meet the requirements set 
forth in reference 1.1. An auxiliary power supply was.used to supply the 

28 volts direct current necessary to operate relays 4 and. K,: 
x & e ® 


4.1 TEST DEVIATIONS | | oS ° 


Tests were conduc ted in strict accordance with se aha L.l and 1.2 Been: 
as noted.as follows: | P 
| e “ele 
-. ime TMM-LOA? nePtal. nuniber 169-26, sas operated in the manufacturer's 
recommended "peak slide back” mode instead of the peak aural slide back, 
impulse cenerator substitution mode as referenced in D2.9801, paragraph ° 
4.2.1.3.1. Therefore, the lowepass filter with a cut-off frequency of 150 
KO Was not used a the a input. F Z 


ob. The nibs, sie nfrber 16535 vas operated using its factory 

d internal imoulse generator instead of an external impulse generator 
as maglatirs Keen in D2-9801, paragraph 4.2.1.5.1. Coordination sheet number 
EIV 23/4~11, nee authorized deviation to this requirement. ° 


e 
ec. The ate of the: shielded eiicete was 19.5 feet by 10 feet by 8 
feet insvtead of 20 feet by 10 feet by 8 feet as required in D2-9801, para- 
grapn 5@1. - 


. a. «The measuring equipment end Test Item were not placed on separate 
ground planes as referenced in D2-9801, figure 9. This requirement is 
applicable only wheré the distance between the Test Item end measuring equip- 
ment is much greater than three feet. 
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4.2 TEST OPERATION 


The Test Sample was operated in accordence with the methods described in 
references 1.1 and 1.2. Satisfactory functional operation on the assembled 
test seteup was performed (with the Design Engineer present) before the 
clectro-interference tests were begun. During electro-interference test 
ing, the Test Sample was shut down if the following conditions, as stated 
ty the Design Engineer, occurred: 


a. The imput cooling air to the Test Sample exceeded 51° + 6° F. 


‘be. The difference between the input and output cooling air temperature 
wes greater then 15° F. 


The Test Sample's relays K and K, and circuit breakers were manually 
opened and closed, by operating switch (sw, ) located at the load similator. 
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5.0 TEST PROCEDURE 


The test procedure used in this electro-interference test was that described 
by references 1.1 and 1.2. 


Modes 1, 2, 6 and. 7 per reference 1.2 were set up to measure broadband, 
steady-state, r-f interference. Modes 3, 4, 5, 8 and 9 were set up to 
measure broadband, transient, r-f interference generated by normal switch 
and circuit breaker operation. Each switch and circuit breaker operation 
c. lcd out for the transient modes was performed a minimin of six times and 
“uc alghnest interference level was recorded. 


Susceptibility modes 10 through 22 were set up to determine any deviation 


from the Test Sample's normal steady-state output due to input suscepti- 
bility signals. 
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6.0 TEST RESULTS 


Radiated, broadband, stesdy-state interference exceeded the limits of 
reference 1.3 in the following modes: 


Mode 1 - between 0.9 to 1.3 me by as much as 6 db. 
Modes 2 & 6 = between 0.37 to 0.96 me by as much as 5 db. 
Mode 7 = between 0.45 to 1.25 me by as much as 3 db. 


Doutiated, broadband, transient interference exceeded the limits of refer- 
ence 1.3 in the following modes: 


Mode 3 - between 0.14 to 400 me by as much as 39 db. 
Mode 4 ~ between 0.17 to 225 me by as much as 37 db. 
Mode 5 = between 15 to to 325 me by as much as 19 db. 


Conducted, broadband, steady-state interference exceeded the limits of 
reference 1.3 on the following lines: 


Jack 09, Pin 1, Mode 1 - between 0.025 to 3.2 me by as much as 40 db. 
Jack 09, Pin 1, Mode 2 - between 0.05 to 2.7 me by as much as 40 db. 
Jack 09, Pin 2, Mode 1 - between 0.03 to 3.5 me by as much as 40 db. 


Jack 09, Pin 2, Mode 2 = between 0.015 to 2.9 me by as much as 45 db. 
Jack 09, Pin 3, Mode 1 - between 0.017 to 3.3 me by as much as 32 db. 
Jack 09, Pin 3, Mode 2 - between 0.033 to 2.8 me by as much as 40 db. 
Jack 09, Pin 4, Mode 1 ~ between 0.26 to 1.9 me by as much as 27 db. 
Jaci: 09, Pin 4, Mode 2 - between 0.13 to 2.5 me by as mich as 25 db. 
Jack O01, Pin 20, Mode 2 - between 0.6 to 1.5 me by as mich as 2.5 db. 
Jack OL, Pin 19, Mode 2 - between 0.5 to 1.0 mc by as much as 5 db. 


° 
Jack 06, Pin 17, Mode 2 - between 0.68 to 1.2 me by as much as 3 db. 


Conducted broadband, transient interference exceeded the limits of refer- 
ence 1.3 on the following lines: 


Jack 09, Pin 1, Mode 3 «= between 0.015 to 25 me by as much as 74 db. 
Jack 09, Pin 1, Mode 4 = between 0.05 to 25 me by as much as 70 db. 
Jack 09, Pin 1, Mode 8 - between 0.03 to 25 me by as mich as 72 db. 

Jack 09, Pin 2, Mode 3 = between 0.015 to 25 me by as much as 73 db. 
Jack 09, Pin 2, Mode 4 = between 0.015 to 25 mc by as much as 73 db. 
Jack 09, Pin 2, Mode 8 - between 0.018 to 25 me by as much as 70 db. 
Jack 09, Pin 3, Mode 3 ~ between 0.015 to 25 mc by as much as 7) db. 
Jack 09, Pin 3, Mode 4 ~ between 0.033 to 25 mc by as much as 74 db. 
Jack 09, Pin 3, Mode 8 = between 0.017 to 25 me by as much as TO db. 
Jack 08, Pin 5, Mode 5 ~ between 0.014 to 25 me by as much as 37 db. 
Jack 06, Pin 17, Mode 9 - between 0.015 to 25 me by as much as 50 db. 


Susceptibility tests indicated that the Test Item did not deviate from its 
normal steady-state voltage output of 28 + 0.1 volts dec. 


eevisco LoF-b 3 | BOLING — / — 72-2786: 5 
Us 4268 2000 (WAS BAC 41310) | sec. ( PAGE 12 R 


7-0 CONCLUSIONS AND RECOMMENDATIONS 


The test results indicate that conducted interference on the ac input power 
lines is a major problem. Conducted, steady-state interference gencration 
on these lines is on the averace 40 db above reference 1.3 limits while 
conducted, transient interference generation runs 70 db and up. 


ieduction of conducted interference to the limits of reference 1.3 would 
vearee the radiated interference as well and would probably allow the 
~co% Gastlole to pass almost all of the electro-inierference test. 


It is recommended that further testing be undertaken in order to confirm 
the test levels and the above-mentioned conclusions and also to establish 
electro-intcrference suppression measures. 


Susceptibility tests indicated that the voltage of the Test pane did 
not deviate from its normal steady-state output. 
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A. BROADBAND, CONDUCTED INTERFERENCE 


1. Broadband, conducted, steady-state 


C3 


Measuying Instrument (NM-!0A) 


Frequency of Measurement: 30 cps to 20 ke 


Meter Reading | . 114 db 
Factor Per Par. 6. 2 Vem) 20 db 
Cable. Loss a sin. '  % ae Oo | 
Total a above one e meroanpere/2 ke on a rs) 


Measuring Instriment (101-104) 


Frequency of: measurenent: 20 ke . 


_ Current none Factor 


i3db 

_ Cable Loss eS ee ee mo 0.db  . 

. Meter Reading ee ee * 60. a6, ke | 

‘Conversion Factor - es ; : 60. db 
Band Width Factor . 14 db 


Ea Totel ‘current db above one’ microampere/ne Sat ane) ry 


Measuring Instrument. (NF-105) 


Frequency of Measurement: 0. 23 rhc % 


; . Current Probe Factor © ee | 7. 06 db 
Cable’ Loss : a | O db" 
' Meter Reading* ° oe . ot Leo db me 
‘Total’ current a above « one nicroanpens/ne By 123 ° 
8B. _ BROADBAND RADIATED IHERFERECS a te ee 


. . “Broadband; radiated, steady-state 


. el. 
. 
Be 
* 
. 


Measuring dthstirunent (f-104) 


Peecictey of Measurement: 0. 02: me 


.’ Band Width Factor . _% : ob ab 
_ Cable Loss Caer ee be O db 
' - Conversion Factor a 60 db 

. Meter Reading db ke 


Total antenna. induced db - aioe one “micro- 
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| . b. Measuring Instrument (NF-105) 


( | Frequency of Measurement: 0.2 me 
Antenna Factor 37 db 
Cable Loss O db 
_ Meter Reading | 30 db me 
Total antenna induced db above one micro- 
) volt/me BW. 67 
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Tabulated Data 


Interference Frequency Mole Jack and Pin Data Page | 
Radiated 15KC-- 1000MC 31 tC; --- 18, 19 | 
| 2&6 oone 20, 21 ! 
3 es 22, 23 | 
| i, a 2h, 25 | 
¥ 5 oo 26, 27 
Radiated 15KC = 1000MC T a 28, 29 
Conducted 30C - 25MC 1 09 1 30, 31 
2 32, 33 
3 | 34, 35 
4 36, 37 
8 09 1 38, 39° 
1 09 2 4O, 41 
2 42, 43 
3 | by S 
i, 46, 47 
8 09 2 48, 4g ! 
i 09 3 90, 51 
2 92, 53 
3 54, 55 
4 56, 5ST 
8 09 3 58, 59 
1 09 in 60, 61 
2 09 4 62, 63 
2 08 5 64, 65 
5 08 5 66, 67 
2 Ol 20 68, 
2 Ol 19 70, Tl 
2 ~ 06 17 T2, T3 
9 06 17 T4, 75 
2 03 3 76, TT 
: 6 Ol 5 78, 79 | 
Conducted 30C ~ 25MC T 05 i, , 81 


+ 
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MANUFACTURER: _Eccoshield RF Shield Chamber No. 170-RM-B 
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1.0 REFERENCES 


1.1 BAC, D2-9801 "Electro-Interference Test Plan for Operational 
WS-133 A Equipment." 


1.2 BAC, D2-11802 "Electro-Interference Test Requirements for 
Power Supply Set, DC, LF, Figure "A" 128) 


1,3 STL-GM-07-59-2617A (Reference Only) “"BLectro-Interference 
Control Requirements for Minuteman (WS-133A). 
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2.0 ADMINISTRATIVE DATA 
201 NOMENCLATURE 


Test Sample ~ BAC Power Supply Set No. 1, DC, LF; 
Part Number 2522255228, Serial Number 0002. 


2.1.1 ABBREVIATIONS 


dbma - Decibels above one microampere per megacycle. 
dbme - Decibels above one microvolt per megacycle. 


202 PURPOSE 


The purpose of this test was to provide, by actual testinz: and 
recording of data, information on electro-interference generation 
and electro-einterference susceptibility of the Test Sample during 
‘several modes of Test Sample operation as outlined in reference 
1.2 and also to investigate various suppression devices for use 
in conjunction with this item. Tests on the first unit, serial 
number 0002, were reported in Section I of this document. 


2.3 DESCRIPTION 
Power Supply Set Number 1, serial number 0002, DC, LF; Figure "A" 


1284, consists of one cabinet rack, BAC 25-22552-28, containing 
the following items: 


Nomenclature Drawing Number Quantity 
PS 28 V dc, 36 amp 2522622 2 
PS 28 V dc, 24 amp 25~-22621 1 
PS 28 V de, 12 amp 2522620 1 
DC Panel 25-24907-2 1 

~ AC Panel 25-24907-1 1 
Connector Panel 25 =2252243 b 


(with de relays) 


The Test Sample is part of an auxiliary ground power system 
which provides necessary launch power for the Minuteman missile 
in case of primary ground power system failure. The Test Sample 
requires 120/208 + 2% volts, 400 cycle, 3-phase input power. 
Voltage regulation is provided for a rated steady-state output 
of 28 + 0.1 volts dc. It also requires 51 + 6°F. input cooling 
air. 
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- SUMMARY 


The Test Sample was tested as Class IIT equipment as defined —. 
reference 1.3. Broadbend, interference tests, both radlated and 
conducted, were performed. Susceptibility tests, as set forth 

in reference 1.2, were also performed. Because the Test Require- 
ments Document for the Test Sample did not call out any specifi- 
cation limits to test to, the limits shown on the test data sheets 
are for reference purposes only. 


The 24 amp power supply (Drawer A2) failed before the completion 
of the electro-interference test. However, ECP 13 has deleted 
this drawer from future BAC manufactured, Figure "A" 1284 Set 
Number 1, Power Supply Units. Therefore, this test report does 
not include test data en the leads to the drawer deleted by the 
above mentioned ECP. 


Radiated, broadband, transient interference, generated by manually 
operating relays and circuit breakers, exceeded the limits of 
reference 1.3 above 0.15 megacycles. Radiated, breadband, steady-~ 
state interference exceeded the limits between 0.15 to 1.4 mega- 
cycles in some modes. 


Conducted, broadband, transient interference, measured on the ac 
and de power leads, exceeded the limits of reference 1.3 at most 
frequencies. Conducted, broadband, steady-state interference 
measured on the ac and de power leads exceeded the limits below 
3.3 megacycles on some lines. 


The voltage of the Test Sample did not deviate from its normal 
steady-state output during susceptibility tests. 


Interference suppression measures were designed and installed for 
test and evaluation. After the application of such measures, the 
Test Sample electro~interference noise level was found to be mich 
Lower. 


Appendixes II and III contain the tabulated and plotted test data, 
for both before and after suppression, of the Test Sample, 
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4,0 TEST CONDITIONS 


The electro-interference tests were conducted in Laboratory I, 
Screen Room 16-201, of the 2.01 Building. All ambient inter- 
ference levels, for both the room and the line, were below the 
internal noise level of the measuring instruments. 


The Test Sample was placed on a copper ground plane which was 
24 square feet in area. The Test Sample was bonded to the 
ground plane by four copper straps connected to the corners of 
its base. The load simulator was bonded to the ground plane 

by its external ground terminal. Forced air cooling, as spec~ 
ified in reference 1.2, was piped into the Test Sample through 
shielded inlet ducts and the Test Sample's input voltage was 
maintained at 120/208 + 2% volts. The input power leads and 
the load cables met the requirements set forth in reference 1.1. 
Line stabilization networks and current probes were used in 
accordance with the requirements of references 1.1 and l.d. 

Au auxiliary power supply was used to supply the 28-volt direct 
current necessary to operate relays K}] and Ko. 


4.1 TEST OPERATION 


The Test Sample and load simulator were set up to operate in 
accordance with the methods described in references 1.1 and 1.2. 
Satisfactory functional operation on the assembled test setup 

was performed before the electro-interference tests were begun. 
During electro-interference testing, the Test Sample was shut 

down if the following conditions, as stated hy the Design Engineer, 
occurred: 


1. The input cooling air to the Test Sample exceeded 51° + 6°F. 


2. The difference between the input and output cooling air 
temperature was greater than 15°F. 


Relays Kj and Ko and circuit breakers of the Test Sample were 


manually opened and closed by operating switch (SW1) located 
at the load simulator. 
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fe «5,0 TEST PROCEDURES 


The test procedures used for this electro-interference test were 
those described by references 1.1 and 1.2. The Nil-20A 41-inch 

rod antenna was used with the NM~lOA as called out in reference 
Lele 


Modes 1, 2, 6 and 7 were set up to measure broadband, steady- 

state, electro-interference. Modes 3, 4, 5, 8 and 9 were set 

up to measure breadband, transient, electro-interference generated 

by normal switch and circuit breaker operation. Each switch and 

circuit breaker operation was performed a minimum of six times and 
the highest interference level was recorded. 


Susceptibility modes 10 through 22 were set up to determine any 


deviation from the Test Sample's normal steady-state outers due 
to injected susceptibility uaaeale 
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6.0 Test Results 


Threshold of sensitivity levels were plotted for both radiated and 
conducted electro-interference tests and were found to be well below 
the limits of reference 1.3. Threshold of sensitivity is defined as 
"the meter internal noise level when the input is terminated in the 
applicable dummy impedance plus the transducer corrections factor 
for the particular test being performed." 


It is noted that the test results shown for radiated measurements 
indicate a substantial variation in readings at 150 KC. Those 
readings taken with the NM-10 are consistantly less than those taken 
with NF-105. This discrepancy has been evident in all Minuteman 
testing to date. The major reason for this difference in readings is 
due to the use of the NM-20 41-inch antenna (Stoddart 90291) with the 
NM-LOA as requived by D2-9801 Test Plan and GM--07-59=2617A specifi- 
cation. | 


6.1 Before Suppression 


Radiated, broadband, transient interference exceeded the limits of 
reference 1.3 in the following modes: 


Mode 3 - between 0.15 to 40 megacycles by as much as 54 db/me 
Mode 4. = between 0.15 to 280 megacycles by as much as 41 db/me 
Mode 5 = between 0.15 to 300 megacycles by as much as 33 db/me 


Radiated, broadband, steady-state interference exceeded the limits 
of reference 1.3 in the following modes: 


Mode 1 - between 0.15 to 1.4 megacycles by as much as 17 db/me 
Modes 2 and 6 - between 0.15 to 1.4 megacyecles by as mich as 20 db/me 
Mode 7 - between 0.15 to 1.3 megacycles by as much as 22 db/me 


Conducted, broadband, transient interference exceeded the limits of 
reference 1.3 on the following lines: 


Jack 09, Pin 1, Mode 3--between 30 to 25x10° cycles by as much as 92 db /me 
Jack 09, Pin 1, Mode 4--between 30 to 252108 cycles by as much as 76 db/me 
Jack 09, Pin 1, Mode 8--between 30 to 25x10° cycles by as rmch as 67 db/me 
Jack 09, Pin 2, Mode 3--between 30 to 25x1 é cycles by as much as Tf db /me 
Jack 09, Pin 2, Mode h--between 30 to 25x102 cycles by as much as 55 db/me 
Jack 09, Pin 2, Mode 8--between 30 to 25x10" cycles by as much as 57 ab /me 
Jack 09, Pin 3, Mode 3--between 0.015 to 25 megacycles by as much as 84 db/m 
Jack 09, Pin 3, Mode 4--between 0.015 to 25 mepacycles by as much as 74 db/m 
Jack 09, Pin 3, Mode 8--between 30 to 25x10° cycles by as mich as 70 db/me - 
Jack 08, Pin 5, Mode 5--between 0.22 to 25 megacycles by as much as 38 db/me 
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6.1 Before Suppression (continued) 


Conducted, broadband, steady-state interference exceeded the limits 
of reference 1.3 on the following lines: 


Jack 09, Pin 1, Mode l--between 0.018 to 3.1 megacycles by as much as 40 db/# 
Jack 09, Pin 1, Mode 2--between 30 to 3.1x10° cycles by as mich as 40 db/me 
Jack 09, Pin 2, Mode l--between 0.017 to 2 megacycles by as much as 35 yg 
Jack 09, Pin 2, Mode 2--between 30 to 2.7 megacycles by as much as 40 db/me 
Jack 09, Pin 3, Mode l--between 0.015 to 3.2 megacycles by as much as 37 db/ne 
Jack 09, Pin 3, Mode 2--between 0.015 to 2.7 mefacycles by as mich as 36 db/t 
Jack 09, Pin 4, Mode l--between 0.028 to 2.6 megacycles by as much as 34 db/m 
Jack 09, Pin 4, Mode 2--between 30 to 2.4 megacycles by as much as 32 db/me 
Jack 01, Pin 19, Mode 2e-between 0.58 to 25 megacycles by as much as 20 ab /m 
Jack 08, Pin 5, Mode 2~-between 1.0 to 1.3 megacycles by as mch as 3 db/me 


Susceptibility tests indicated that the Test Sample did not deviate from 
its normal steady-state voltage output of 28 + volts dc. 


6.2 After Suppression 


Figure 1, page 13, shows the suppression measures installed in each 
drawer and across each mode operated circuit breaker of the Test 
Sample. Using the configuration shown in Figure 1, the following 
results were obtained: 


Radiated, broadband, transient interference exceeded the limits of 
reference 1.3 in the following modes: 


Mode 3 - between 0.018 to 420 megacycles by as mich as 50 db/me a 
Mode 4 - between 0.02 to 260 megacycles by as much as 35 db/me 
Mode 5 ~ between 0.02 to 280 megacycles by as mich as 31 db/me 


Radiated, broadband, steady-state interference exceeded the limits 
of reference 1.3 in the following modes: 


Mode 1 - between 0.025 to 0.052 megacycles by as much as 7 db/me 
Modes 2 and 6 ~ between 0.019 to 0.041 megacycles by as much as 5.5 db/me 
Mode 7 ~ between 0.019 to 0.043 megacycles by as much as 5 db/me 


Conducted, broadband, transient interference exceeded the limits of 
reference 1.3 on the following lines: 


Jack 09, Pin 1, Mode 3--between 0.017 to 25 megacycles by as much as 58 db/n 
Jack 09, Pin 1, Mode }--between 0.018 to 25 megacycles by as mech as 52 db/m 
Jack 09, Pin 1, Mode 8--between 0.021 to 25 megacycles by as much as 47 db/m 
Jack 09, Pin 2, Mode 3--between 0.018 to 25 meracycles by as much as 57 db/r 
Jack 09, Pin 2, Mode 4--between 0.017 to 25 megacycles by as much as 47 db/m 
Jack 09, Pin 2, Mode 8--between 0.02 to 25 megacycles by as much as 42 db/me 
Jack 09, Pin 3, Mode 3--between 0.015 to 25 megacycles by as much as 52 db/m 
Jack 09, Pin 3, Mode 4--between 0.017 to 25 megacycles by as mich as 49 db/m 
Jack 09, Pin 3, Mode 8--between 0.019 to 25 megacycles by as much as 47 db/m 
Jack 08, Pin 5, Mode 5-«between 1.1 to 25 megacycles by as much as 35 db/me 
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6.2 After Suppression (continued) 


Conducted, broadband, steadyestate interference exceeded the limits 
of reference 1.3 on the following lines: 


Jack 09, Pin 1, Mode l--between 0.02 to 0.15 megacycles by as much as 25 db/; 
Jack 09, Pin 1, Mode 2--between 0.022 to 1.8 megacycles by as much as 25 db/ne 
Jack 09, Pin 2, Mode l--between 0.018 to 0.09 megacycles by as much as 22 db/me 
Jack 09, Pin 2, Mode 2--between 0.018 to 0.09 megacycles by as much as 25 db/me 
Jack 09, Pin 3, Mode l-«between 0.019 to 1.6 megacycles by as much as 25 db/; 
Jack 09, Pin 3, Mode 2--between 0.018 to 1.8 megacycles by as much as 26 db/re 
Jack 09, Pin 4, Mode l--between 0.024 to 1.7 megacycles by as much as 20 db/ne 
Jack 09, Pin 4, Mode 2--between 0.025 to 2.4 megacycles by as mich as 22 db/r 
Jack Ol, Pin 20, Mode 2—-between 1.4 to 2.4 megacycles by as much as 5 db/me 
Jack O1, Pin 19, Mode 2=-between 1.2 to 2.5 megacycles by as mich as 12 db/r 
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7.0 CONCLUSIONS 


The levels of electro-interference obtained on this test were 
nearly the same as those obtained on the electro-interference 

test of the first unit, serial number 0001. However, the maxie 
mum electro-interference levels measured were, in most instances, 
higher on this test than were the maximum electro-interference 
levels measured on the first unit. This difference was as much 

as 15 db/me higher for the radiated, broadband, transient electro- 
interference level--mode 3. 


The test results obtained "after suppression” were much lower 
than those obtained "before suppression." However, in some 
instances, the electro-interference levels were not lowered .to 
values below the specification limits as called out in reference 
1.3. Further suppression measures are recommended, althougn it 
must be pointed out that to increase the value of inductance (L), 
shown in Figure l, page 13, the output voltage of the Test Sample 
would change. A higher value of inductance would lower the electro~ 
interference level, but it would also raise the Test Sample's out- 
put voltage. The voltage output from each individual power supply 
drawer was found to be: 


"before suppression” "after suppression” 
Draver Al 28.08 V de 28.13 V de 
Drawer A3 28.02 V dc 28.16 V dc 
Drawer A4 28.18 V de 28.25 V dc 
( Since the output voltage, as set forth by reference 1.3, should 


be 28 + 0.1 V de, the Test Sample's output voltage after sup- 
pression measures were applied was out of tolerance. This oute 
of-tolerance condition limits the amount of inductance or type of 
"Pix" that can be safely installed in the Test Sample. 


Another approach to the reduction of the electro-linterference noise 
level of the Test Sample would be to: 


1. Improve the bonding of the Test Sample's cabinet in order 
to make it more electro-interference tight. 


2. Install feed-through capacitors on the input and output leads 
of the Test Sample. 
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Figure 1. 


Electro-interference Suppression Measures Installed in the 
Test Sample 


REVISED —_ APR 8 sogg@arerwva — / — T2-2786 R 
Ua 4288 2000 | EB 24 1962 , sec. II PAGE 13 - 


ae er 
oo oof ; 
re el ee ee re ab oe ——— as ne et i ee ee Se mw 
* 


REVISED  semenenmmee 
U2 4288 2000 


APPENDIX I 
Sample Calculations 


APR 8 1963 aoenve — / — T2-2786 R- 


mae ; A. BROADBAND, CONDUCTED INTERFERENCE 2 
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i Frequency of Measurement: 30 eps to 20 ke 


Meter Reading 113 db 
Factor Per Par. 6.2 (D2-9801) «20 db 
Cable Loss 0 
Total db above one microampere/20 ke BW 93 


be Measuring Instrument (NM-10A) 


Frequency of measurement: 20 ke 


Current Probe Factor 12 db 
Cable Loss O db 
Meter Reading 142 db me 


Total current db above one microampere/me BW 154 
@. Measuring Instrument (NF-105) 


Frequency of Measurement: 0.20 me 


Current Probe Factor -6.2 db 
Cable Loss O ab 
( Meter Reading 129 db me 


Total current db above one microampere/me BY 122.8 
Be. BROADBAND RADIATED INTERFERENCE 
1. Broadband, radiated, steady-state 
ea. Measuring instrument (NM-10A) 


Frequency of Measurement: 0.02 me 


Cable Loss O db 
Meter Reading 91 db_me 
Total antenna induced db above one microe 

volt/me BY 91 


bd. Measuring Instrument (NF-105) 


Frequency of Measurement: 0.2m 


Antenna Factor 36.4 db 
: : Cable Loss O db 
Meter Reading 52_db me 


Total antenna induced db above one micro} 
ae volt/me BY 88 Jt 
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3 ween 23,24 61,62 
4, oe 25,26 63,64 
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Radiated 2015-1000MC —s«T wooo 29 ,30 67,68 
Conducted 
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Conducted 1 09 1 32,33 69,70 
2 09 1 32,34 69,71 
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4 09 i 32,36 69,73 
8 09 1 32, 37 69,7 
1 09 2 32,38 69,75 
2 09 2 32,39 69,76 
3 09 2 32, 69,77 
4, 09 2 32,42 69,78 
§ 09 2 32,42 69,79 
i 09 3 32, 43 69 80 ‘ 
2 09 3 32,44 69,81 
3 09 3 32,45 69,82 
4h 09 3 32, 69,83 
8 09 3 32,47 69,84 
1 09 i 32,48 69,85 
2 09 4 32,49 69 ,86 
2 08 5 32,50 69,87 
5 08 5 32,51 69,88 
2 Ol 20 32,52 69 ,89 
2 ol 19 32,53 69,90 
2 03 3 32,54 69,91 
6 O1 5 32,55 69,92 
Conducted 30 cps-2IC 7 05 4 32,56 69,93 
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